The influence of ricin-mediated rRNA depurination on the translational machinery in vivo - New insight into ricin toxicity.
The generally accepted model of ricin intoxication assumes that direct inactivation of ribosomes by depurination of a specific adenine residue within the sarcin-ricin-loop (SRL) on the 60S ribosomal subunit is a major source of its toxicity. The model proposes that SRL depurination leads to protein synthesis inhibition, evoking ribotoxic stress with concomitant induction of numerous metabolic pathways, which lead to cell death. However, the direct relationship between the depurination and its impact on the translational machinery in vivo has never been satisfactorily explained. In this work, we approached a long-standing question about the influence of SRL depurination on the functioning of the translational machinery in vivo. We have shown that an already low level of depurinated ribosomes exert an effect on cell metabolism, indicating that minute modification within the ribosomal pool is sufficient to elicit a toxic effect. Importantly, depurination does not affect notably any particular step of translation, and translational slowdown caused by ricin is not a direct consequence of depurination and cannot be considered as the sole source of cell death. Instead, SRL depurination in a small fraction of ribosomes blocks cell cycle progression with no effect on cell viability. In this work, we have provided a comprehensive picture of the impact of SRL depurination on the translational apparatus in vivo. We propose that ribosomes with depurinated SRL represent a small imprinted ribosomal pool, which generates a specific signal for the cell to halt the cell cycle.